Putrescine: Essential factor for in vitro proliferation of Babesia bovis.
This study reports the effect of putrescine addition, either alone or in combination with insulin, transferrin and selenite (ITS), to serum-free Advanced DMEM/F12 (A-DMEM/F12) medium, on the in vitro culture of Babesia bovis and using a perfusion bioreactor to improve efficiency of the process. A B. bovis strain previously adapted to proliferate in serum-free medium (Bbovis-SF) was evaluated using eight increasing concentrations of putrescine. The percentage of parasitized erythrocytes (PPE) obtained from cultures supplemented with 0.101 mg/L was 6.23% compared with 2.3% for control cultures with M199 with Earle's salts (M199) and 40% serum. The combination of putrescine (0.101 mg/L) and a mixture of ITS (2000, 1100, and 1.34 mg/L, respectively) (Pu-ITS), in A-DMEM/F12 culture medium without serum yielded a maximum PPE of 17.26% compared to 2.58% in the control medium. This new formulation of culture medium, together with the use of a hollow-fiber perfusion bioreactor system (HFPBS), caused a substantial increase in the proliferation of B. bovis, yielding a maximum cumulative PPE of 118.8% after five days, compared to 58.6% in cultures treated with control medium M199 and 40% serum. We concluded that the addition of the ITS mixture and putrescine to the culture medium stimulated the proliferation of B. bovis in vitro. This new medium formulation, used in a HFPBS culture system, can be an effective, automated-prone system that can induce massive proliferation of B. bovis for use as a source of parasite antigens and immunogens.